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££fct>Syg£ftT^& (^Rtf. D.F. O'Brien and M.A.Baldo et al "Improve 
d energy transferin electrophosphorescent devices" Applied Physics lette 
rs Vol. 74 No. 3, pp442-444, January 18, 1999. M. A. Baldo et al "Very high 
- eff iciencygreen organic light-emitting devices based on electrophospho 
rescence" Applied Physics letters Vol. 75 No. 1, pp4-6, July 5, 1999#M) 
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•vtozzttflamisti-c^tii wz.it. xmft&Bt 09714 mmmm, m 
m<$m-temwoo 1/4151 2^vmm&m . 

< ^m^tum^tm^ntj:^ t^r> mm&& ^tc 0 * z. x? * -r > h □ u > 

U-;i/*'*i/S:ffli^^Ji»# (BMq) ^©***4*IE?LISiJtJilzffl^T*** 
^iLfcWi/T^ntl^ (4#H 2 0 0 1 - 2 8 4 0 5 6^##M) . L 
frU c©*?lc*j^rt>«H^ #fiRSraV> H^Hy^H (jBUUIJB) . *^ 

& * *iE?LifiihB t^n^j^piTt> tm^mtsm^+fttmimn & 
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-j&xt ( 1 ) V>R 2 ~R 7 ©A D y>I?t UA. -7>v^ N Hlg. 3^7 

— flsst (i) <?>r 2 ~r 7 ©t^nt^tfe^i^^yi^-Nx 1 x z £ 

t-7*^;bS. n-^>^;i^S> n-^+y;H, n- / \7°^;i^S. n-^- 

jUs 2-tKn + v'fV7'f;H, 1, 2 -i?h KD*->xf;i/S N 1,3- 
^th'n + ^^v^Db^I, 2, 3 -v*b Ko+i/- t -7>;uS. 1,2, 
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nnxf;H, 1, 1, 3- 

? a a V7"a tr;l^S> 2, 3 - v ? n a - t -7*^;uS> 1 , 2 , 3-h'J 

. 2 V7*^;bS> 1, 2-Wu=EJ-^)Vm^ 1, 3-V^D€>fV 
7°at°;uS> 2,'3-^a ; e-t-7'f;i/i, 1, 2, 3 - h U 7*n^"7°a fc° 
s-K^;^ l-3-Kxf;H, 2 -3- K^^-^S. 2-3— K 
-<7 7^;bS> 1, X-ya-h'xfjL'i, 1, 3 -i?3— K-f 77° a tr;l/^ 
2, 3 -5?3- K- t-7*^S. 1, 2, 3- b U 3-K7°ntVPS. 7 

l-7^ifiH, 2-T^yx.^;PS. 2 —7 ^ V^f 
. 1, 2-^7^7^^;^. 1, 3-^T5 y-f 77°ntr;b^ 2, 3-v7 
= y-t-7*^;uS. 1, 2, 3 - h U 7^ /7°a ^>7y^^;uS> 1 
->7;xf;H, 2-»>7;xf;H, 2 -S/T / V^f;H, 1, 2 - v 
^7;xf;H, 1, 3 77°n 2, 3-^^7;-t-7' 

^•;US. 1, 2, 3 - h V v7/7°ab°;i/^ N -ba^f;H, l--bnxf 
2-^hDxf;H, 2 h a-f 77^;uS. 1, 2-y^hax^ 
1, 3-v ? ^-ha^7 7 , otr;^ 2, 3 -i?— V a- t -7>;l^ 1, 
2, 3 - h V=-huy°u Vjvm, 7x^iH, l--7-7^;bS> 2-^7^;l/S 
. l-7VhU;US. 2-7>h>J;H, 9-7>bU;bS. l-7xt>b'J 
jvm, 2 -7^^-> h U 3-7xt>b'J;H, 4-7xt>h'J;H, 
9-7xt>hy;H, l-^7^-fe^;uS> 2 --t-7*-te^;]^ 9 9 
■fe^;i/g N 'J;1/7x-jH, 2 - bb^uS. 4-h' 

U:=.;i/g % 2-t'7x^W;H, 3 - t'7x^M;H, 4 - k'7x-H ;u 
p-^-7x^i/-4-f;H, p-^-7x^-3--f^ p-9 — 
7x^- 2 --f m-?-7x^;i/-4-i';H, m-^-7x-;i/-3 
--f;i^ m-^-7x^-2-^^ o-h'J;l/l> m-h'J;^ p- 
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MJ;HU p-t-yf;i/7x-;H, p - (2-7x^7*Df;i/) 

l-7>hy;i/S, 4' -^^ut'T^^W 4" - t -7*^;b-p 
-7x-;V-4-f;H^ 3-^a'J;H, b 8 7^-;bl, 2 

-try^-;i^ 3 -try ^-;H, 4-tru> ? ~;i^ 2--f>KU;i^ 3 

--r>b*u;u^. 4 — r>Ku;bS. 5 --r > k y )vm, 6--r>Ku;i/S> 7 
— -f > K y 1— YV-ivK'J 3 — f v > K u 4 --f v-Y v 
k 'J ;i^S> 5 --r v-f v k u 6 --r v-f > k y ;uS> 7 v-r > k y ;u 

I % 2-7!);H % 2-^> N /7 7^^ 3-^V^/7 7-;l/ 

S> 4-^V N /7 7^;H, 5-^>777-ll/I, 6-^> > /7 7^;H, 7 
-^>y7 7-;H> 1— f v^>777-;H^ 3--fV^>77 7-;H, 
4-^V^v777^l/^ 5-^7^>777-;H, 6 7^>777- 

;i/S> 7-^f7^v777-;H, 2-+;'J;^ 3-^/"J;H> 4-4; 
y^S. 5-4/y)H, 6-4;^i/S, 7-4;'J;H, 8-4yj;bi, 

1- ^74;'j;H> 3-^v+yu;bS> 4-^74;'j^ 

y;uS. 6 — fv^/'JiH, 7 --fv*/ 8 — r v*y y 2- 
*;*t'j-;i/i, 5-4;4t^;H, 6 1 -*;i//< 
2-*;w^/'j;H, 3 -*;w*yy 4 -#;w^/y l 

-7xt>X'J'7^H> 2-7xfVX'J^H, 3-7xt>X'J^-^ 
g N 4-7xf>X'Jv^H % 6-7xt>X'Jy-iH, 7-7xt>X'J 
8-7xtVX'J*7-;H, 9 -7xt>X y s?— 1 0-7x 

7^>x U 1 -r ? y 2 -T ? y 3 -T * y v- 

;bS> 4-T^y^— 1. 7-7xt>Xa l J>- 

2 — Ovm, 1, 7-7xtVXDiJ>-3-^;H, 1, 7-7xt>XD'J 
>-4--f;i/g. 1, 7-7xtVXa';>-5-^;l/^ 1, 7-7xt>7 
a y V- 6 --T;l/S> 1, 7-7xt>Xo'J>-8-<Jl/^ 1, 7 
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>XD'J>-9-^iH, 1, 7-7xt->Xd'J>-10-'(jH^ 1. 8- 
7it>7D'J>-2 — 1, 8-7xt>^a'J>-3-'f^i, 1, 

8-7xt>xn'j>-4 — r;bS> i, 8-7xt>xa'j>-5-f^ 

1, 8-7x7->XniJ>-6-^f;H, 1, 8-7xt>XD'J>-7-^;l/ 
1, 8-7x.t>XD'J>-9-'f;^ 1. 8-7xt>Xo'J>-10 
--Y^S, 1. 9-7xt>XDiJ>-2--{^ 1, 9-7xt>Xo , J> 
-3--f;^> 1, 9 -7xt>xn 'J V— 4 —4 iH> 1, 9 - 7^>Xn 

y>-5--r;i^S> l, 9-7xt>xa'j>-6-^;i/Svi, 9-7xt> 

XD'JV-7-f;H> 1, 9-7xt>XD'J>-8-^iH^ 1, 9-7x 

— 1, 1 0-7xf>xn'J>-2-fjH, 1, 
1 0-7xt>XniJ>-3--f;H> 1, 10-7xt>Xn'J>-4-^f;l/ 
1, 1 0-7xt>Xn'J>-5-^^ 2, 9-7xt>XD'J>-l 
2, 9-7xt>xa'jV-3-^;H, 2, 9 -7xf>Xa V V 
-4--f;^. 2, 9-7xt>7a'J>-5-^;^ 2, 9-7xt>Xa 
U>-6-^;i/S> 2, 9-7x7-VXn'J>-7-^;l/S> 2, 9-7xf> 
xn';>-8--r;bS. 2, 9 -7xtv^n y >- 1 0 — f^S. 2, 8-7 
xt>Xa'J>-l-^;i/S> 2, 8-7xt>xniJ>-3-^fiH, 2, 8 
-7xt>XniJ>-4-^H, 2, 8 -7 U >- 5 — T 2 

, 8-7xt>Xn'J>-6-^;l/I, 2, 8-7xt>Xa'J>-7— f;H 
. 2, 8-7xt>Xa'jV-9-^;^ 2, 8-7xt>Xn'J >- 1 0- 
"f 2, 7-7xt>Xa'J>-l-fiH> 2, 7-7xt>XD'J>- 
2, 7-7xt>XDiJ>-4-'f;H> 2, 7-7xt>xa | J 
2, 7-7x7->Xn'J>-6-^;H> 2, 7-7xt>7 
n >; >- 8 --T^S. 2, 7-7xt>XD'J>-9 — f;l/£^ 2, 7-7^ 

vxn y v- i o -*f i-7xt^iH, 2-7xtv-;H> 1-7 

x7f7y^ 2-7x;f7^-/H. 3-7x;f7v^ 4-7 
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a ;f7v^H, i-7x;w-;bi, 2-7x;w-;H > 3-7 

2 -^^-;ub°a— ;u- 3 — fn^. 2 f;l/t*a- ;u~ 4 - 
'f;^ 2 -^;H^a-;u- 5 ->f 3 -y f;bta-;b- 1 
3-^^;i/tTD— ;i/-2— 3 ^;m°a-;i<- 4 --f 3-^ 
;i/t:n-;i/-5 — f 2 - t -7*f ;H^n-;i/- 4 — f 3- (2-7 
^^;l/7°nb°;b) hTa— 1 — r;l/S. 2 — ^ l--f >K'J ;u3S> 4- 
1 ->f v F 2 3 ->f >KU;i/3l> 4-^;i/-3- 

> H U 2 - t -7^;b 1 > K U 4 - t -7*^;b 1 — r > K V 
Jim, 2 - t -"7m 3 — f > K U ;uS> 4 - t -7*f-;u 3 --f > K l> 

nfcT;u£ N ^V7*nt;H, n-7^;uS> s -7^;l/S, ^V7*f^ t- 

„ tKa + y^fiH, 1 -t Ko^pi/ji^;uS. 2-t Fo + i/if ;H, 2 
-tKn + WV7 , f;H, 1, 2-^kKo4yxf;H, 1, 3-vbKa 
*WV7*nfcr;i/^ 2. 3 - t Ko + y- t -7*f;Hx 1, 2, 3-hU 
hKD4y7°ak';H, 7oa^f;l/^ l-^naxf;^ 2-?DDxf 
2-^aD^V7 , 7 t ;H, 1, 1, 3-y^na 

^77o^H, 2, 3-y^OD-t-7*f/H, 1,2, 3-hU^ao7° 
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aK;^ -/nt^f l-ya=&xf;H N 2 --/q? 2-7* 
□ =e^V^f;l/i, 1. 2 -5?yDtxf^i, 1, 3 -y^Dt-f V7a tT;U 
2, 3-y7'D^-t-7 , f;H, 1, 2, 3-hU7'n=&7°nt>S, 3 
-F^TjI/S, l-3-K^;bS. 2-3-h'^^;uS. 

1, 2-^3-Kxf;H, l, 3 -S>a— F-f 77°nfc 0 ;l^ 2, 3- 
i?3-K-t-7*^;uS> 1, 2, 3 - h V a-K7°n>fc:'n^ T 5. ;^fiH 
„ \-T^J3-r)Vm, 2-7^;xf;l/i, 2-T^ y-f V7*^;bS. 1, 2 
-VTz. J 1, 3-^7 5 y>f V/nt^ 2, 
-7*f-;uSx 1, 2, 3- h x )7t /7°nt:';l^> v77^f^ 1-vT/ 
2-y7/xf;H, 2-y7;^f VT^f 1, 2-^v77x 

1, 3-yv7^ V7°d tr;ug> 2, 3-^y7/-t-7*f;H^ 
1, 2, 3 - b v i>7/*7°n tiMVg., ^hn>f;H, l h a 2 
h D aL^-;l,S. 2--ba^V7*^;H> 1, 2-^-bDxf;H N 1, 
3 --^-hn^v^a tr;bS. 2, 3 - V- h a - t -7>;uS. 1,2, 3- 

1-7*^-;^ 2 -7*f-iH, 3 -7>-;ixS> l, 3 -7*^>^^-;bS 
N 1 X^'J;ug. 2, 2 -i?7 ;Hf—;uS^ 1, 2-v 
7i^;i/t'^H^ i-yf;i/7'J;H> l, l-^^WJ;bS, 2-^^- 
;i/7'J;H> l-7x-;v7y;H, 2 - 7 * ~;i/7 U 3-7x-;i/7'J 
3, 3-i*7x-;i/7'J^ 1, 2 ^;bT 'J 1 -7x^ 
- l -7*x-;uS. 3 -7i-;u- 1 -T'-r— ;i/g^*^tf £ft£ 0 
lulSg^^ L< ttMiRgl©'>^t3T;i/+;bS©^Jt Ut(±, v7o7d tr;bg 
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li. t^^m, 7'ntr;i^ << 77°nt:;i>g > n-7*^S. s-7* 

^JlsM, ^V7'f;H, t-7*^;l^ n-^>f;^ n-^+v'Jl/i. n- 

2-kKn + i/xf;H, 2-t h'D + y>f V7*f 1, 2-^tKa + i> 

1. 3 -^t Ka*W 77°d 2, 3-vtKn^v-t- 

7>;^S, 1,2, 3-h'J bKa + v/yDfjl/I, ^DD^f;H, 1 - y" □ 
u^jvm, 2-7uajL?-)]/^ 2 -^na-f 77>;i^S> 1. 2-i^an 
1, 3 -v^ao^77°ahr;^ 2, 3-y^aD-t-yfiH 
. 1, 2, 3 - h U ^nn-7°n 7'a^^n^ 1 -7*a^E3i^^S> 

2 -7'a^ai^;i,S. 2-7*n^v7f;H, 1, 2 - ^7n=ex^;i,S, l 
, 3 -VTu^-i V7o tr;i/S. 2, 3 -v7*n^- t -7^;ug. 1, 2, 3 
-bV^u=ey°u^)vm, a-K^;i^ l-a-h'if^ 2-3-Kx 
^;i>g> 2-3-hMV7'f;H, 1, 2 -i?3— h'ai^;u^ N l, 3-^3- 
F^77°otr;uS. 2, 3-v3-K-t-7*f;H, 1, 2, 3-h'Ja-K 

7*p tr;bg> 72. ;y i-7^;xf;H, 2-757x^1, 2- 

7 5/ ^V7f;H^ 1, 2 -S?7 5 1, 3 —i?T 5 /-< V7*a fc." 

2, 3 - i?7 5 t -7>;uS. 1,2, 3 - b U 75 77°nf;u^ 
'>7;^f/VS, l-y7;xf;H, 2-i/7yxf;H, 2-y7;-rv7 
1, 2 -^y7;xf;H, 1, 3 -Vi/7J4 77°n b°;i^ 2 , 3 
-yy7;-t-7fjl/i, 1, 2, 3 - b v7;7'a tr;us. - hay^ 

l--haxf;H > 2--haxf;H, 2 b n-f V7f;H, 1, 
2-^^bnxf;H, 1, 3 - b a-f 77' a tOUS. 2, 3-v-ba- 
t-7*^;l^ 1,2, 3 - b 'J-hD7"n f^S^^tf £>ti& 0 

•7-7^;i/^ 2-^-7^;ug > l-7>bU;l~£. 2-7>bl>;bg. 9 -TV 
b U l-7it>h'J 2-7it>h'J 3-7xtvh'J;i/ 
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S % 4-7xt>hy;H > 9-7xt>hUjH, 1 — *-"7*-fe— 2- 
^-7^-fe-;uS> 9 -^-7?-te~;uS. l-fix— 4- 
eu— 2-t7i-M;H, 3 -Dx- ;W 4 - t'7x-M 
jH, p-^-7x-^-4-^f;H, p - ?-7x^b- 3 --T^S. p - ? 
-7x- ;u- 2 --ObS. m-^-7x^- 4 --f m-^-7x^- 
3-^;l/i^ m-^-7x-;l/-2-'fiH> o - h V m-hy;i^ p 
p-t-7*f;V7x^;H, p- (2-7x^;l/7'ah» 7 x.- 
;uS> 3 2 -^-7^;^. 4 l -^7^;uS. 4-^^;u 
-l-TVh'J^S, 4' -^f;^7x-M;i/Ix 4" - 1 -7^;b-p - 

-Kd'J;|/S, 3-Kay;Hi> t'^-zi^ 2 - try 3-fc'Uv 5 
4 - f'J 1 — f > K U ;u» % 3 ->f V K 

U 4 -4 > K U ;uS> 5 -4 > K y 6 — f > K U 7 — f > K 

y;i/£> l-^fv-rvKU;^ 2 — rv^vKU;^. 3 --r v-Y v K y 
. 4 — r v-r > k y )vm, 5— < v^>k«j;us. 6 — rv-r>KU;us. 7- 

V-r > F'J 2-7'J;i/S, 2-^>y7 7-;H N 3- 

^>77 7-;H, 4-^>77^~rt^ 5-^>777^^ 
7 7x^i, 7-^>77^-;H, l-'f7^>y77-;Hx 3--CV^> 
77 7-;H> 4-^7^777 7^1, 5--f7^>y7 7-;i/S, 6-^ 
y^>777-^ 7 — f7^>777-;i/S, 2-+y'J;H, 3-*7'J 
4-+>"J;H, 5-*y;;uS, 6-*7y;uS, 7- + 7'J;H> 8 
-+7U;H N i-f7 + yj;H, 3--f 7*7 y^S. 4-^v + 7U;ba 

, 5--fy*7y;bg. 6--fv+yy^s> 7— rv+yy;^ 8— rv* 

2-^7^-9-';-;^ 5 -*7*ify-;ug. 6 -*7*-y- y 
l -*;wv/y;uai % 2 -7j;w^yy 3-*;i/A*7';;H, A-tuv 
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tVX'JS?-;^ 7-7xtVX'Jf-;H% 8-7xt>X'Jy^H> 9 

-7xt>x'J^;H, l o-7xt>^'J^Ss l 

2- 7^>Jy-;^ 3-7^'Jv-;H, 4-7?y^-;l'£> 9 -7? US* 
~;b»> 1," 7-7xt>7>niJ>-2-^;H, 1, 7-7xt>XnUV- 

3- -T;l/^ 1, 7-7xtVXn'J>-4 — r 1, 7-7xtVXO'J 
v-5 — f;uS> 1. 7-7xt>xn'J>-6-^^ 1, 7-7xtvx 
d'Jv-8 — T;uS. 1, 7-7xt>^o'jv-9-f;H> 1, 7-7xt 
vxpUv-10 — 1, 8-7xt>xa | J>-2-fil/S, 1, 8- 
7xt>XD'J>-3-^^ 1, 8-7xt>XDy>-4-fJH, 1, 
8-7xt>xn'J>-5--fJL-i % 1, 8-7xt>xa'J>-6 — f/Hs 
1, 8-7xt>Xn'J>-7-f;^ 1, 8-7xt>^n U >- 9 — f;U 

1, 8-7xt>Xn'J>-H-^fiH, 1, 9-7xt>xny>-2 

— r;vS. l, 9-7xt>xa'j>-3 — r;uS. l, 9-7xtvxa'j> 

-4->f;i/g. 1, 9-7xt>Xa'J>-5-^;^ 1, 9-7xt>XD 
y>-6-^;WS> 1, 9-7xt>Xny>-7-^JH, 1, 9-7xt> 
xa'j>-8-^;^ 1, 9-7xtvxa'Jv-10 — f;uS. 1, 10- 
7xt>xa 'J >- 2 --r;US. 1, 1 0-7xt>Xa'J>-3-^;H, 1 
, 1 0-7xtVXD'J>-4 — f;l^> 1, 1 0-7xt>Xo'J>-5-^ 
2, 9-7xt>XD'J>-l-^/H> 2, 9-7xt>Xa'J>-3 
--f;l^ 2, 9-7xt>XD'J>-4-^;H^ 2, 9-7xt>Xn'J> 
-5 — f;bS> 2, 9-7xtVXoiJ>-6-'f^ 2, 9-7xt>Xa 
yv-7— OU^ 2, 9-7xf>Xa'J>-8-'f^ 2, 9-7^-^V 
xn y >- 1 0 --f;bS. 2, 8 -7xt>xa y >- 1 2, 8-7 

it>Xo'J>-3-'f;H, 2, 8-7xt>xn'J>-4-'f^ 2, 8 
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-7xt>Xn'J>-5 — f;H. 2, 8-7xt>xa'J>-6-f;H> 2 
, 8-7xt>Xo'J>-7-^;^ 2, 8-7xtVXD'J>-9-'f;H 
. 2, 8-7xt>XD'J>-l O-'f;^ 2, 7-7xt>7>D'J>-l- 
•OI/Sn 2, 7-7xt>7>DVV-3-'fJH, 2, 7-7xt>Xa'J>- 
4 — f;l/S> 2, 7-7xt>Xa'J>-5 — fA^> 2. 7-7xt>xn'J 
>-6-*f;Hk 2, 7-7xt>xa'J>-8-^;H, 2, 7-7xt>X 

2, 7-7xtVXD'JV-l 0-^f;H, l-7^^-v ; 
2-7xfy-jH, l-7x;f7i?-^ 2-7x^7^ 
S> 3-7x;f7i?-^ 4-7x;f7^-^ 10-7x;f7^- 

;H, i-7x;w-;i/i, 2 -7^y+-9-> ? ^-;^ 3-7x;w- 
4 -7* 10-7x/W^ 2-t*tyj;i/ 

& 4 -^-tf-y;;^ 5 -**-9-7D rt-S. 2-tW7 , /'J;Hx 5- 
t^tvTyj^S, 3-7 7if^-;uS. 2-^3-=- 3-^~ 2 
-^f;i/fa- 1 — OPg N 2-yf^tn-;u-3-'f;H, 2-^;u 
tra— 4 — T;ug. 2 -^^l/fcTa — 5 --f;i/g> 3 -y^UfcTa — ;i/ 
— 1 — < 71^6^ 3 ->^-;bfc°a — )U- 2 3 f;bfn-;i/- 4 — f 

3 -y^JUtfn— ;u- 5--f;uS. 2 - t -7f;i/fn- 4 -<Y 
N 3- (2-7x-;l/7n^l/) t.°n-;u- 1 — f 2->f;U-l->f> 
KU^au 4 1 W > K 2-^f;i/-3-^ >K'J;H> 4 

3 — f v K U 2 - t -7^;u l ->r > K y 4 - t -77- 
;H— <>KU;u». 2-t-7*^;u3-^>FU;^ 4 - 1 -7*^;i/ 3 — < 

MiEM&*> L< teMB&^y^;^^©^ LTli. ^>^;uS. l-7x 

^l/jc^-;^ 2 -7x-;l/Xf JH, 1-7x^770^1, 2-7x 
iMVT'nt;^ 7x^l/-t-7*f ;H, a-t7Wf;H N 1-a 
-^-7^-;i/^;uS, 2-a-t7f;i/xf;i/S> l-a-t7^M77af 
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f;bxf;H, 2-/S— *-7^;i^^;i^ 1 - /S-^^n-r V7*a fcf/l^ 
2 -g-^-?^;^ V7* n tr;i/S. l-to'J;Mf;U, 2 - (l-to'J;b 

p -^at^V^JH, o-^o^V*^^ P~ 3 

-K^>^^S> m-3 — K^Vv^S. o-3-K^>v^S. p-fcKa* 
yAjvy^S, m-t: Fn + y^V^H^ 0 -tFa#i/^>^iH, p-T 

>>>;i^ m-^ha^Vi?;^ o-— bn^>^;l/S, p -i/T J^sVfr 
I, m-v7/^>v;H> o-VT^V^ l-kb'a^-2-7x 
v7d 2 - 7x^H V7'n fcr;i/g^F#;ptf £>n& 

H&SBMl *> L < l±&®&<£ 7'J-;^vSi±-0Z^i$n, Z tf>#l <h L T 
|±7x^U, l-^7^;uS> 2-^7^;b»> l-T>h'J;bS. 2 -TV 
hU^S. 9-T>h>;;bS. l-7xt>b'J;i/i, 2-7xtvh'J;H, 
3-7xtvh'J;i/^ 4 -7xtv h U^S. 9-7xt>b'J;i/S, 1 — 
7?-te~;i/S, 2-^7?-fe~;uS> 9 -^7?-fe~;i/S. l-trb-^S. 2 
-trb^;i/S> 2 -H7x- ;u-f;uS> 3-t'7x^;W;i/S 

„ 4 - t*7aL^;W;bg, p -37-7^~;b- 4 --f p-^-7x-;l/- 
3 — r jUs p-^-7x^b-2 — r m-3'-7x^i/-4-^ji/l, 
m-3'-7x-;i/-3-'f;H> m -^-7x^-2-f;H, o-h'JjH 
. m-h 'J ;bS. p - h D p-t-7f^7x^;H, P - ( 2 -7^~ 
;lx7'atr;u) 7x-;^ 3 -y 2 -^7^;i/S N 4 -* 1 -^7 
4 1 -7> h U;uS> 4* ->f;i/b'7x-M;bS, 4" 
- t -7f ;i/-p - ^ - 7 x^;i/- 4 - ^f ;H, 2-fc.°ai>;i^ 3-t°nU;b 
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g N 2 - tr y v-jum^ 3 - £ y 4 - f y 

6--f>Ky;i^ 7->fvK'J;U, l — ry-OKU^S. 3 — fv-fvF 
y 4 v > k y ;us> 5 — r v-r > k y 6 — r v-r v k y 
. 7 — r v >f v K y 2 - 7 y 3 - 7 y ;u£ N 2-^ N //77 — 
N 3-^>y77-;^ 4-^W7 7^l'^ 5 — ^>V7 7— 6- 
^>77 7-;vS> 7-^>77 7-;i/S> l — f v^>y77^;U> 3--f 
v^v^7 7-;H^ 4 ->r v^> N /77-;^ 5 — fv^>y77-;i/I N 
6 — r v<vV7 7^^ 7-'fv^> , /77^H> 2-^y»;;uS. 3- 
+ ;y;Hi, 4-+>"J;H> 5-*>"J^ 6-*>"J;^ 7-+;'J;b 

y;i/S. 5 — rv*yy;Hi, 7-fv + ;y;H^ 8- 

^v+yj;H> 2-*y+-9-y-;i/S> 5 -*y*-y-y 6-*y*-+f- 
U~;uS> 2 -*;w<v*y 3-#;w<yy;i^ 4 

-*;w*vy l-7xt>^!)^-^ 2-7xt>x'Jv-;H> 3 
-7xt>X'J^H, 4-7xt>X'J^;H, 6-7xt>7U^ 
7-7xt>X'Jy-;H, 8-7xtVX'J^-;H> 9-7xtVX'J 

i?-;HJ^ io-7xtvx'J^;Hs i-7^J^i> 2-T?U> ? ~ 
;i^> 3 -T ? y v>~;uS. 4 -T ? y 9 -7 ? y v>~;t^ l , 7 

-7xt>XD'J>-2 — f;U*x 1. 7-7xt>7xn'JV-3-'f^ 1 
, 7-7xt>XD'J>-4-f;H, 1, 7-7x7>XD'J>-5-f;H 
„ 1, 7-7xt>XD'jV-6-^;^ 1, 7-7xt>XD'J>-8-^ 
1. 7-7xt>XD'J>-9->f;H, 1, 7-7xt>xo'J>-l 
0--Ol^ 1, 8-7xf>XD'J>-2-^;H, 1, 8-7xt>XD'J 

>-3--r;bS. l. 8-7xtvxo'jv-4-'f;H> l, 8 -7 

ny>-5 — T;uS. 1, 8-7xtVXn'Jv-6-'f;H, 1. 8-7xt 



16 



WO 2004/028217 WT/JP2003/011898 



>XaU>-7-f;H, 1, 8-7itVXD'J>-9-f;H, 1,8-7 
xt>7D'J>-10W^ 1, 9-7xt>7D'J>-2-^;H, 1, 
9-7xt>Xny>-3--fiH, 1, 9 -7 xt>XD U >- 4 

1, 9-7xf>xa'J>-5-^f;i/S> 1, 9-7xtV7a'J>-6-'f^ 

1. 9-7xt>xa'J>-7-^;H, 1. 9-7xt>XD'J>-8- 

-f;u^ % i , 9 -7xt>xa y v- l o — f l, l o-7xt>xa'j 
V-2-- f;HU 1, 1 0-7xt>xa'J>-3--f;l/i > 1, 10-7xt 
>xa'J>-4-^;H, 1, 10-7xf>XD'J>-5-^;H> 2, 9- 
7xt>xn'J>-l — ( jum^ 2, 9-7xt>^D'J>-3-^^ 2, 
9-7xt>Xn'J>-4-'f;H, 2, 9-7xt>Xa'J>-5-^iH^ 

2, 9-7xt>Xa'J>-6-^;H, 2, 9-7xt>Xn'J > — 7 — -f ^ 

2, 9-7xt>Xa | J>-8-^iH, 2, 9-7xt>XD'J>-l 0 

2, 8-7xt>xn'J>-l — T;l^S> 2, 8-7xt>Xn'J> 
-3--r;bS. 2, 8-7xt>Xa'J>-4-'f;H > 2, 8-7^^>7.a 
D >- 5 --ObS. 2, 8-7xt>xa'J>-6-^;H^ 2, 8-7xt> 
xa'J>-7-^;H, 2, 8-7xt>xa'J>-9— f;H^ 2, 8-7x 
t>XD'J>-l 0-^f;H, 2, 7-7xt>XD'J>-l-^iH, 2, 7 
-7xt>xa 'J >- 3 -f )^m, 2, 7-7xf>Xa'J>-4-^f;H, 2 
, 7-7xt>Xa'J>-5--f;H, 2, 7-7xt>Xn'J >-6 — f 
. 2, 7-7xt>Xa'J>-8-'f;H, 2, 7-7xt>xa'J>-9 — f 
2, 7-7xf>xa'J>-l 0--f;H, 1-7x^^-^1, 2-7 
if^^;H, l-7x/f7^-;H^ 2-7x7f7^-;H, 3-7^7 
?TV=-)\s^ 4-7x/f7^;l/^ l-7x/+t^^H, 2-7x7 
+-9->?-;^ N 3 -7^7+-9-v^;^, 4 -7 ^ y *-y-^~;L^, 2 -^it 

yy;uS. 4-^-^-y-7y;us. 5-^-^-9-vy;^ 2-^-+-9-> ? 7 7*y;bS 
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2 -*^;l/fcro— 1 — 01>ak 2 - >f^k'a- 3 — f;l/£> 2- 
pt^;utra— 4 --f;l^ 2 - y kTa— ;b- 5 — C 3-^;Hx° 
□ 1 --f;bS> 3 - ^f;btn- 2 ->f;Hx 3 fil/t'n- 

4--r;bS> 3-^f^fn-;i/-5-^;i/^ 2 - t - 7*771/ fa— 4 - 
-01^ 3- (2-7xiji/^at:;b) fn-;u- 1 --f 2->^;l/-l 

— >c v k u 4 - y l ->f > f 'J 2 3 -- r > F u ;i> 

4 7;u- 3 — r > F 2 - 1 -7>;u l -- f > K u 4 - 1 

-7^;H ->f v KU;i/S. 2-t-7*^;i/3--f > KU;bS> 4-t-7*3 1 ;i/ 
3 v F y ^gs&Wtf 

2-tFa + yxf;H, 2-h Kn^v-f V^f ;H, 1, 2- 
>?ti Fa^i/ai^n^ 1, a-ytFo + v/^fvynbVH, 2, 3-vbF 
a*i>- t -7*?7l/£ % 1, 2, 3-b'J tKn^v'7 , ak>I> ^nn^f;l/ 

2-^aoxf;H, 2 - y* □ □ -f 7 7>;uS^ 1, 
1, 3-^^aa-f V^ah^i, 2, 3-vy*aa- 
t-7*^;i/S. 1, 2, 3 - b y ? □□7°a ^at^f l-7*a 

^eji^;l/S. 2-7'o^i^-;uS. 2-7*a=E^f V7f jH, 1, 2-^7'n=& 
x.^;i^ 1, 3 -^n^v/n 2, 3 -i?7*a^- t -7*^;i/S 

.1,2, 3 - b U yn^7*atr;l/S. s-F^^bS. 
2-3-Fx.^A^ 2-3-bW77>;l/S. 1, 2 -i?3- F^?7US, 1 
, 3 -v*3- K-T 77° n 2, 3 -S>3- F- t -7*^;bS> 1, 2, 3 

- b y 3— F7°nb°;b^ /^^;uS> l-T^/^^l-S. 2-757x 
^;US. 2-75 y*>f 77*7;Ug> 1, 2-y75;xf;H, 1, 3-v75 
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;^V7 , nb>i > 2, 3-y757-t -7*^^S, 1, 2, 
^ntm ytr;^fJVl, l-v7>if;H> 2- 
yjy-f V7*f;H^ 1, 2-^v7;xf;H, 1, 3 - vi>T y*-f V7°a fcT 
2, 3-^v7;-t-7'f;H, 1,2, 3-b l Jv7y7 , ak.m 
^ho^fiH, l-^hDJi^;uS, 2--hnji^;bS> 2--ha^77* 
1, 2-v?-baif;H, 1, 3 -V- h o>f V7°nh';uS. 2, 3 
-i^ha- t-7>;bg. 1, 2, 3- h U-ha7"ntr;bS^^^^n^ 

o 

— Jt£5$ (l) 0>R 2 -FT ©«&g£UTte\ r;^;^ t;ut--;uS> T 

^i/7 5;I, x;b*-;urs; Xib7r : e-f;H, *;w< i e^;i4l, r;b 
7'J-^ftls ^ny>JIi\ y7;I> 

— 8*5* (1) <£R 2 ~R 7 ©a^S^UTti. y7/^ /Nnyvii^. j^H 

&i oi^T^li?^ttt^AD7j^;^ AD7;i/3^yi, 7^; 

Mti. 7;^-^A (A l ) . tTV 7 A (Ga) Xte-f >^7A (In) "f* 
— J&St (1) <7)Lta. TI3-^ (2) XI* (3) -e^$tl-l>S-t?fe^o 
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est*, r 8 ~r 1 2 t±> ^n-enafct^ 7K^^x«s^*>L<«^g^^ 

SI©«*»1~4 0 ©8Mb***-??* 0 . S^fc|»S|-r«**«aitt«3S«:^U 
T^tUK ) 

-«ft5C (2) (3) ©ftulSR 8 ~R 12 ^U ? R ,3 ~R Z7 ^/TNt-m^l~4 
0 ©jK^bTKlSS^ LTti. buIHR 2 ~R 7 <DMftMtf*lWi<Db<Difimifz>ti&o 

UVS, e?7x-;M^>-2, 2' -?"7*-;wc* >- 3 , 3' 

- y7i^l/7D/N'> - 4 , 4' - vM &m tfhft& 0 
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ltwu vvrv-)m> fh?y-^ ^Tvrv-frm 

. **-y- h y TV-^HL h 'J r v -;u^^if^n. 5 *^g§# 
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HSS3* (B) L B ti— liXlinffiJa±0>3I*6££:0U J^H. y 
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x^rt'f^ *;w^^;H N t;u+;u^^S> 
L B #— flfi<©»£\ L B li-L-Ar 1 -Ar z f^nS^tK, -t© 

(b) © ( ) ftiz^mmsmmmmmmv&ftitHAr ^lambx^*. 
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mm i ~ 2 o N «fc <9#?^ l < itmmm i ~ 1 2 N * u < 1 ~ 8 <d 

T;M^i/g-e<&9, fclAtf. i s o-ynhVK tert-7 
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2&2~2 0. J:0»4l<{i«*»2~l 2. «Np{i$f £ L < tijKXft 2 ~ 8 <DT 
)V>r— mz.it> tf— ;k ry;K 2 -7t-jk 3'-^>^— 
imifbti&o ) . 7)]s*-)\,m (»* L < 2 - 2 0. «fcO$?£L<t± 

2-12. ftlz*!?* L < fcfc&*# 2 ~ 8 ©7;i/+-;H?ife 0 . 0J*tf % 

0. «k0»*L<J±lft#«6-2 0. £&te#*L<fcfcjft3M&6~l 2 ©3£ 

;K 4-yfJl/7x-;k 2 h+->7x- ;K 3-h'J7;^o^f;l/7x 
-;i/^>^7Ma7x-Jk 2 —J-T^neaqgtf z>n& 0 

n» z (Dmmmm^ mmxim^mr^ o > l < 1-20. ± 0 
l < itmmm 1-12. $ u < 2-10 ©issgjsst?* 0 

txyv>, t>^^>, =e;i/7t'J>> ft7x>, tb;7x>, 7 7'a 
ifn -;k ^ rv-;K t.*7 V-;k tr y $; v. t*7 s> b° y tr y 

5 h y tv-;k h y r^>> >r > k-;k -f v*v-;k t°u f-y 
vu>. fry-zk ^t^tv-;k tf-*-9-vyv> **-9-v-;k *-*-y-s> 
TV— ;k *yy*A -<v+/y>x 7^7^>> -t-7^-ys?v x +;^ty> 

. *t x /'J 'A v>;'JA 7*f'jy>, 7^'JvA 7xtVboy>, "7* 

#?£L<ii. 77A ft7xA try^v. tr^vv, try = v> 
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o „ «k o l < i±flgfls^<b7K^s (j? * l < temmwi 6 ~ 3 o . zvnuiL 

< immm 6 ~ 2 0 „ $ & l < itmm& 6 ~ 1 2 © *> ©) mmmt 

7K*»T* 0 > $ & L < l«M#t{fc7j<|i^ (ft & L < 1-20 

X B2 <h ITjfft L< {i = N-R B2 -e*)-i>o 

rrvrv—jum^ t+t^ry-iH, fv x /-;ni^^)6^if 

< >-t? >au tr y v >g, tr^ 5? >au t° y ^ v vjsu e y *rs> >jre* 0 

tt^ v-tr t.° y s> >3»-e* 0 . * L < tr y y -5 „ 

tffcfcofcMlT'fcO^ L< l47;Mr;i/S % T;i/^^;bS> 7;M^n^ 
T'J-;^ 7 5^1, rjun + s^ 7'J-ji/t*vS> T->;i/S^ 7;i/n* 
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*-ju7^yS, Xib??^^^ ajw^-oi/S^ r;i^^^f^S> T'J — 
IB— JSK^C (B* ) X«mtsti%b<DfiW1t^o 



(b* ) i*u r 87 1 > r b 7 2 &i>*r 873 i*. -en^n-iiC (b) 
tt&R 82 £iH]*rc& o> &tz&& L\,>mmt>\s\Wi-e$>z> 0 

Z B7. ^ Z B72 ^ Z B73 ^ ^ ^^—^ (g) |^(t^ Z 82 t 

L 87 1 , L 87 2 &t>*L 87 3 te. ^ti^'tll^S^^U, — flgit (B) iz&tfZ 
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0. IXttSMM-T?**. L B 7 1 > L B 7 2 &t/L B73 (if^l^WLT 

WC LTtilt&fB— Jft5£ (B) dfctt&L 8 Ti^n^iWf^ 

Ytt^ S*JS^ 1, 3, 5-^>-*>hU>Ol/SXtt2, 4, 6-h'J7^ 
>hH;H^f 0 1,3, 5 -^>-t?V h U-f;i/Sl±2 , 4, 6 -fttcggl 

HB& (B) (L B ^-TO±©i#^) Xti (B' ) X>mZtiZ>^mms MM 
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-«*5£ (C) tefc^T. Ar 1 '^ S& t L < ^Mm^^m^ 6 ~ 6 0 (D 

m& l < 6 ~ 4 o ) 7 >; xi±m&t> l < 

1:3-60 (ft&L<temfiimm3~4 0) ©^D7'J-;H^^ 0 

■7^;^, 2--^7^;i/S, l-T>M;;bg. 2-T>hU;uS. 9-7>h 
1 -7zt> h U 2-7xtvh'J;H^ 3-7xt>h'j;H 
„ 4-7xtvhU;H, 9-7xtVh'J;H, 1 2 —f 

7?-fe— 2--ry^^z=-JVm, l-?U-fe— 2 -7 >J-fe-;uS> 6 
-^U-fe-^S. 2-fc°l^;ug. 4-fc°l^;l^. 2-tf7 

i^.;i/^f;i/S> 3-t'7x^;W;H> 4 - 17 j.^-;i-f ;i^> — 
)V- A - J p-^-7x^Jl/-3-'f^ p -^-7x^1- 2 --f ;u 

m-^-7x-;i/-4 — f;uS. m-^-7x^;i/-3 — f;l/S> m- 37 — 
7x^- 2 -*f o-h'J m- h D p-h'J p - 1 - 
7*f^7x-;i/i, p- (2-7x^7°ah» 7x-;H, 3 -y^;i/-2 
jvm, A-J^jv- l -i-7^)ism, 4-^f;i/-l-7>h'J;H 
. 4' -^;l/t:*7aL-;l»Oi^ 4" - t-7*fib-p-^-7i-jb-4- 

/^-7;i/ta7x^;H, 7;i/;fa^-7 3 1 ;uS > /<-7;i/ta7> 
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-t-7>;uS> 1. 2, 3-h'J75>'7'Dk;H, ->7;^f^ l-> 
7/xfjH, 2-^/7^x^1, 2-v/7y^77'f;H> 1. 2-7v7 
;xf;H % 1. 3-vv7;^77 , Db , jH, 2, 3-^->7;-t-^;i/ 
S> 1, 2, 3 - b 'Ji/7y7 , af;H, -hnyf;H, i-^ba.x^;vg 
„ 2-^haxfjH, 2--ha-f77*fJHx 1, 2-^-hnxf;H, 
1, 3 b a-f V7*a lf;H, 2, 3-^-ha - t-7*f ;H> 1, 2, 
3 - b «J - b D7'a b*;l^. $/ ? o7°a b;l^ V ^a7*f>S> > ? 
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